Background: Dermoid cysts are abnormally located masses arising from abnormal involution of superficial ectoderm during closure of sutures between bones. Dermoid cysts are the most common orbital masses in childhood. They should be surgically removed at ages 1 -2 as they may enlarge and lead to deformation in orbital bony structures and erosion. Traditional treatment is removal of the mass via an incision over the mass. Incisions through, below or above the brow are used to remove these cysts. Endoscopic incision of these cysts is also performed.
Introduction
Dermoid cysts are abnormally located masses arising from abnormal involution of superficial ectoderm during closure of sutures between bones. These cysts are composed of keratinized stratified squamous epithelium, have a fibrous capsule, and also have skin appendices like sweat glands, sebaceous glands and hair follicles [1] .
Dermoid cysts are the most common orbital masses in childhood [2] . They consist of 40% of childhood orbital lesions, 89% of childhood orbital cysts [3] . Most cysts are present at birth or in the first 3 months of life [4] . Dermoid cysts in orbita are located at zygomaticofrontal suture line in the ratio of 86.6%, nasofrontal suture line in the ratio of 10%. Patients usually apply doctors with complaints of mass (100%) or proptosis (10%) [5] . Inflammatory reaction in surrounding tissues as the result of leakage of cyst content may rarely be the reason for admission. They should be surgically removed at ages 1 -2 as they may enlarge and lead to deformation in orbital bony structures and erosion [6] . Traditional treatment is removal of the mass via an incision over the mass. Incisions through, below or above the brow are used to remove these cysts. Endoscopic incision of these cysts is also performed.
In this study, 24 patients underwent orbital dermoid cyst excision via an upper eyelid incision. Scarring tissue, operative time, complications and recurrence results were evaluated.
Methods and Results
In this study, 24 patients aged between 2 and 18 years (mean age 11) underwent dermoid cyst excision via upper eyelid incision. Cysts were left-sided in 17 cases and right-sided in seven cases. All patients were performed computed tomography preoperatively in order to determine the presence of intracranial extension of cysts and orbital bony defect. Pomade was applied to the eye prior to the operation in order to protect eyeball. Borders of the cyst and incision site were marked preoperatively (Fig. 1 ). Incisions were first made 1 cm in size and 1 mm above supratarsal line, extended about 1.5 cm when needed intraoperatively. Cyst was accessed by proceding above the brow following skin incision (Fig. 2) . Cyst was accessed by incising the muscle (Fig. 3) . Most of the cysts were seen to be adjacent and above the periosteum. Some cysts were below the periosteum. Complete excision of cysts was made together with periosteum using periosteum elevator (Fig. 4) . Cyst rupture did not occur except two patients. Cyst content was removed by washing with saline solution in patients with cyst rupture. Hemorrhage control was done using thin ended bipolar cautery. Orbicularis muscle was closed with intermit- 
Discussion
Purpose of orbital dermoid cyst treatment is cyst removal with minimal dissection and maximum concealing. Obtaining an esthetic and functional outcome after surgery is also an important principle in dermoid cyst surgery besides complete removal of the mass. Traditional treatment is excision of the mass with an incision over the mass. After this incision, long-standing erythema and sometimes a bad looking sunk scar may remain due to thickness of the skin in this area. Scarring occurs more in children as the skin is tight in children [7] . Incisions through, below or above the brow are used to remove these cysts. Although the scar is hidden in the brow in this incision, alopecia and deformity may develop as brow follicles are oblique. These cysts may endoscopically be removed [8] . Special devices and experience are needed for this excision. Injury may develop in frontal branch of fascial nerve [9] . The best option for cyst extending into frontal sinus or cranium is bicoronal incision. Upper eyelid incision for orbital dermoid cysts was first used by Kertsen in 1988 [2] . Although this incision is not routinely used today, it has begun to be preferred more frequently recently due to good scar [6] [7] [8] 10] .
Marking cyst borders and incision site preoperatively provide convenience for the surgeon. Eye should be closed with pomade in order to protect eyeball and a suspension suture should be placed. Upper eyelid incision is made 1 mm above supratarsal line. Incision should be 1 -1.5 cm in size depending on the size and location of the cyst. Dissection may be done in two ways following incision. While cyst may be accessed over orbital septum by opening orbicularis muscle [8] , muscle may be opened here when the mass is exposed through a dissection between the skin and the muscle (Fig. 2) . We accessed the cyst between skin and muscle in all cases. So we avoided complications like injuring lavator aponeurosis, lacrimal gland or supe- 
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rior oblique muscle tendon by passing through septum orbitale. Cyst rupture is a complication that should be avoided most but its occurrence is possible. Cyst content should be removed from wound site by washing with abundant saline solution. Although dermoid cysts are congenital lesions, time of admission to doctor and operation may vary. While cysts may be located superficially on periosteum, they may be located deeply under periosteum. Deeply located cysts are recognized late and when they become larger. Although their removal is recommended until age 2, time of operation is around 12 years in many studies [9] . Mean operation age was 11 in our study. Bony erosions in late removed lesions improve with time. Studies are also available reporting that these masses may be operated in earlier ages [6, 10] .
In our study, needed time to remove these cysts was 20 min. In similar case serials, time to remove the cysts with incision over the mass was found as 25 min [11] and time for endoscopic removal was found as 50.5 min [12] . We considered that short operative time in our study was related with the fact that the surgeon had gained experience, all patients were operated by him, most of the cysts were located on the periosteum and none of the cysts had intracranial or intraorbital extensions. This duration was reported as average 21 min in a study including 54 cases, and the same incision was used [10] .
When evaluated in terms of cyst rupture, while studies are available reporting that rates are the same with others in upper eyelid incision [7] , studies are also available reporting that no rupture had occurred [10] . According to our opinion, there is not a correlation between incision and cyst rupture.
Computed tomography should be performed preoperatively in order to determine the presence of intracranial extension of cysts and orbital bone defect. In our study, all patients were performed computed tomography preoperatively. Intracranial or intraorbital extension was detected in no patients. Distinguishing dermoid cysts from diseases like dacryoadenitis, lacrimal canal cyst, dacryocele, mucocele, capillary hemangioma, orbital abscess, preseptal orbital cellulitis preoperatively is especially of importance. Magnetic resonance imaging is beneficial for detection of cyst content and differential diagnosis.
Conclusion
There is not a significant difference between direct incision over the mass and upper eyelid incision in terms of cyst rupture and operative time. As upper eyelid skin is the region of the body that hides the scar best with its thin skin, these masses may be removed easily and with a good field of vision via upper eyelid incision.
